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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce the threshold current of a 
nitride 

semiconductor laser element, by doping n-type and/or p-type 
impurities in its 

active layer, and further, by forming a plurality of light 
emission peaks 

different from those of the longitudinal mode in its light 
emission spectrum. 

SOLUTION: On a substrate 1 of a nitride semiconductor laser 
element, a 

buffer layer 2, an n-type contact layer 3, an n-type clad 
layer 4 and an active 

layer 5 having a multiple quantum well structure doped by 
impurities are 

formed. The well layer is not subjected to the growth 
accompanied by a uniform 

film thickness to be brought into the superimposing state of 
many irregular 
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layers. This is caused by the reason that the irregularity 
originates from the 

concurrent generations of the large and small regions of its 
In composition. 

InGaN is the material hard to be subjected to the growth of a 
mixed crystal, 

and is the easy material to generate the unhomogeneous regions 
of the In 

compos vMo n, the local existences of electrons and holes, and 



■t±r^^any light 

emission peaks caused by exciton light emission. When n-type 
and/or p-type 

impurities are doped in its active layer 5, the excitons 
existed locally in its _ ^ 
active layer 5 are locali sed at fur ther dee per impurity 
±evelrS'7 "ETTe^rrect or 

HxnTfon light emission is made remarkable to make its 
threshold current 
reducible . 
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(Concise explanations in relevancy) 

Japanese laid-open patent publication No. 10-12969 

Laid-open on January 16, 1998 

Title of the invention : NITRIDE SEMICONDUCTOR LASER ELEMENT 

The Japanese laid-open patent publication No. 10-12969 describes as follows. 
InGaN is hard to be grown in amorphous state and a high tendency of phase separation of InN 
and GaN is shown. The in-plane non-uniformity in the indium composition of the quantum 
well layer causes that the quantum well layer is non-uniform in band gap profile, wherein a 
high indium composition region has a low potential energy and a low indium composition 
region has a high potential energy. Electrons and holes are localized in the high indium 
composition region having a low potential energy, whereby localized excitons are formed. The 
localized excitons drops the threshold value of the laser diode and increases the output. 
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